Peculiarities of the interaction of the restriction endonuclease BspD6I with DNA containing its recognition site.
Nicking endonucleases are enzymes that recognize specific sites in double-stranded DNA and cleave only one strand at a predetermined position. These enzymes are involved in DNA replication and repair; they can also function as subunits of bacterial heterodimeric restriction endonucleases. One example of such a proteins is the restriction endonuclease BspD6I (R.BspD6I) from Bacillus species strain D6, which consists of the large subunit - nicking endonuclease BspD6I (Nt.BspD6I), and the small subunit (ss.BspD6I). Nt.BspD6I can function independently. Similar enzymes are now widely used in numerous biotechnological applications. The aim of this study was to investigate the fundamental properties of two subunits of R.BspD6I and their interdependence in the course of R.BspD6I activity. The binding and hydrolysis of DNA duplexes by R.BspD6I are primary analyzed by gel electrophoresis. To elucidate the difference between Nt.BspD6I interaction with the substrate and product of hydrolysis, the thickness shear mode acoustic method is used. The thermodynamic and kinetic parameters of the Nt.BspD6I interaction with DNA are determined. For the first time we demonstrated that Nt.BspD6I bends the DNA during complex formation. Nt.BspD6I is able to form complexes with the product nicked in the top strand and ss.BspD6I cleaves the bottom strand of the DNA consecutively. Furthermore, the influence of dA methylation in the R.BspD6I recognition site on ss.BspD6I activity is analyzed. The obtained results provide evidence that Nt.BspD6I coordinates the activity of R.BspD6I by strictly coupling of the bottom strand cleavage by ss.BspD6I to the top strand cleavage.